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Abstract 
This article presents a study on the use of an adaptive multimedia technology for teaching the narrative subject in nature.  This 
study is conducted to examine the effects of a Multimedia Segmental Instruction (M-B) and Multimedia Simultaneously 
Instruction (M-S) on students’ achievement and motivation in the learning of history subject.The M-B was assigned to 40 
students whereas the M-S was assigned to 42 students. This quasi-experimental study employed a 2 x 2 factorial design.  The 
independent variables were the multimedia approaches, i.e. the M-S and the M-B, whereas the dependent variables were the 
students’ achievement and motivation.  Students’ cognitive styles (field-independent, FI or field-dependent, FD) and gender 
(male or female) were the moderator variables. Collection and analysis of data were carried out quantitatively.  Descriptive 
statistical analysis was used to measure the effectiveness of instruction assisted with multimedia materials.  The findings showed 
that all respondents unanimously agreed that; (i) the M-B students performed significantly better and were significantly more 
motivated than the M-S students, (ii) the FI students did not perform significantly better but were significantly more motivated 
than the FD students, (iii) the male students did not perform significantly better but were significantly more motivated than the 
female students. 
Keywords: adaptive multimedia; history subject; different cognitive styles. 
1. Introduction 
As almost all courseware developed, are in the proposition of “Ready to Use,” provisions for modification is 
almost nil.   Therefore, to compensate for the lack of modifiability, this study produces a courseware in which the 
content of the courseware and the learning objectives determined by the teachers can be adjusted and adopted to suit 
students’ varying cognitive levels without any reliance to the learning content as provided by the developer.  The 
development of multimedia courseware to support the teaching and learning processes are overwhelming, however 
there is a need to question whether these courseware in reality meets the varying teaching and learning styles of 
teachers and students respectively.  The courseware was tested with history subject, which is one of the core subjects 
in secondary schools. 
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2. Rationale  
The adaptive multimedia courseware was designed for the teaching of history as one core subject in Malaysian 
National Curriculum. However, the subjects are generally regarded as an uninteresting subject, teacher’s 
unenthusiastic attitude and lack of interest in improving their own knowledge, skills and techniques. However, 
researchers reported that the subject could stimulate students’ thinking, increase their cognitive ability and influence 
their attitudes [2]. Effective teaching of History relies largely on teachers’ attitude towards the subject as well as the 
knowledge and skills acquired.  Empirical evidences documented that teacher can make History lessons more 
interesting and exciting by using multimedia materials, which are inherent with the potential to exploit the verbal 
and visual channels of learning [5] & [7]. Historic events are antecedents and as such, students are unable to 
visualize them clearly in their mind.  In this context, multimedia materials with images, visual and graphics 
depicting the historic events can bring to life students experience, paving way for a better comprehension of the 
lesson presented 
3. Research Problem 
Research supports the notion that history is an uninteresting and boring subject. Weiner [11] claimed that history 
is a subject that is information based with many evidences, facts and dates, which are irrelevant to students’ life, and 
these contributed to the unpopularity of this subject among students.  The boring issue has been raised long time ago 
and  yet  to  be  counteracted.   A  study  by  School  Council  [9]  presented  that  student  perceived  history  as  a  boring  
subject, which has no benefit to their daily life.  Bryant ‘s [1] study reported history as the most unpopular subject in 
school.   Howard and Mendenhall [6] claimed that history has lost its status and significance in curriculum. Though 
many  are  aware  of  the  significance  of   history  as  a  subject  that  has  the  potential  to  stimulate  thinking,  develop  
cognition and influence students’ behavior, yet non conducive method and style of teaching practiced by teachers 
have largely contributed to the lack of motivation to learn history among students [2]. The use of traditional methods 
of teaching when delivering history lesson is the main reason for the weaknesses in history instruction. Study by 
Rogers [8] reported that  teacher are less interested in improving their knowledge, skill, etc., thus making instruction 
less interesting. This was substantiated by Steele [10] who claimed that the quality of history instruction relies 
largely on teachers’ attitude, ability, knowledge and skill. Hence, the learning of history will be jeopardized if the 
teaching and learning practices are of low quality.   
Quality teaching should include use of images and examples to enhance comprehension [5] & [7]. As such, use 
of images, videos and concrete examples may help students’ understand better the lesson.  Students may not be able 
to visualize historic events and experiences and as such, the use images, visuals and concrete examples will help 
them to recapture historic events. This in return cans glorify history and make it an interesting subject to learn. Fines 
[3] reported that the overloaded syllabus with many topics and chapters to cover within a stipulate duration also 
attribute to the drawback in history instruction.  Time allotted for the teaching of history plays an important role for 
improved learning; especially in local educational settings, history lesson is delivered via three periods per week, 
which equals to 120 minutes per week.  The time constraint coupled with a huge syllabus to cover put teachers in a 
compelling situation.  They focus their energy and effort in completing the huge syllabus that has been organized for 
the whole year and preparing students for the year-end examination.  Furthermore, teachers are subjected to 
attending meetings, courses and other non-teaching activities during school hours and these contribute to teachers 
not being able to complete the syllabus in time. 
4. Research Questions 
Thus, the study investigated; the effectiveness of using the multimedia courseware employing two learning 
strategies namely, Multimedia Segmental Instruction (M-B) and Multimedia Simultaneously Instruction (M-S); the 
effects of the two learning strategies employed by different students with different abilities and cognitive styles on 
the gain scores and motivation (IMMS). Specifically, the study will answer the following questions; 
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a. Is there a difference on the gain scores among students using the two learning strategies, namely 
Multimedia Segmental Instruction (M-B) and Multimedia Simultaneously Instruction (M-S)? 
b. Is there a difference on motivation scores (IMMS) among students using the two learning strategies, 
namely Multimedia Segmental Instruction (M-B) and Multimedia Simultaneously Instruction (M-S)? 
5. Methodology 
The research design for this study was a quasi-experimental design to measure students’ achievement in history 
subject and their motivation towards history and multimedia instruction.  The study employed a 2 x 2 factorial 
design with repeated measures of the moderator variables.  It was designed to investigate the effects of the 
independent variables on the dependent variables at each of the two levels of the moderator variables.  The sampling 
method used was “cluster sampling” since the subjects were chosen from an intact groups. The students from both 
the schools were randomly divided into two groups.  The study employed the pretest and posttest treatment groups 
to measure the achievement score and motivation.  The difference between the pretest and the posttest scores was 
compared to determine the effectiveness of the treatment.  The research design is illustrated in Figure 1.1 and 1.2. 
 O1 Æ       X1 Æ O2
 O1 Æ       X2 Æ O2
O1 -  Pretest (Achievement) X1 - Multimedia Segmental Instruction (M-B) 
O2 -  Posttest (Achievement) X2 - Multimedia Simultaneously Instruction (M-S) 
Figure 1.1: The Achievement Score and Experimental and Control Group Design
Analyses for the moderator effects in the factorial design are shown in Figure 1.2. 
             M-B  M-S                             M-B   M-S 
FD             Male 
FI            Female 
FD- Field-Dependent M-B - Multimedia Segmental Instruction           
               FI  - Field-Independent        M-S - Multimedia Simultaneously Instruction 
Figure 1.2: Experimental Group Designs by Field-Dependent and Field-Independent,  and Male and Female
There were three types of variables in this study, the independent variables, the dependent variables and the 
moderator variables.  The independent variables were the multimedia instruction (M-B and M-S).  The dependent 
variables were the achievement score and the motivation (IMMS) score and the Moderator Variables were Field-
Dependent/Field-Independent and Gender (Male/Female). This study utilised descriptive and inferential statistics to 
gather information.  Descriptive statistics for gender were collected together with the pretest and posttest.  The 
statistical tests involved in this study were t-test, and ANOVA. The hypotheses were tested on the level of 
significance 0.05 (p<0.05).   
6. Findings From Research Questions 
Inferential statistics were conducted for the pre-test score, achievement score (the post-test score minus the pre-test 
score) and IMMS score;   
a. Gain Score (Achievement Score for Independent and Moderator Variables  
R. Mohamad, T.S. Chong / Procedia Computer Science 3 (2011) 301–306 303
Rossafri Mohamad / Procedia Computer Science 00 (2010) 000–000 
As shown in Table 1.3, there was a significant difference in the achievement mean score between the students using 
the M-B and M-S approaches (F = 16.812, p = 0.000).  The descriptive analysis in Table 1.4 reveals that the students 
using the M-B approach performed significantly better than the students using the M-S approach (M-B mean = 
65.214, M-S mean = 50.840).   
H01: There is no significant difference between students’ who used the Multimedia Segmental 
Instruction (M-B) approach compared to the students’ who used the Multimedia Simultaneously Instruction 
(M-S) approach in their achievement score. 
Thus,  the  first  hypothesis  of  this  study  was  rejected  since  the  students  who  used  the  M-B  approach  showed  a  
significant difference in their achievement score compared to the students who used the M-S approach. 
Table 1.3: ANOVA for multimedia approaches and moderators variables
Source  Sum Square df     Mean   F-value   p-value 
      Square  
Treatment  
(M-B/M-S) 2011.917            1               2006.925        16.812      0.000* 
Cognitive Style 
(FD/FI) 578.212                        1               576.205          3.386      0.075 
Gender   
(Male/Female)  156.733                        1               153.703          0.664        0.423 
Note: * denotes significance at p<0.05 level. 
Table 1.4: Mean scores and standard deviations of achievement score for independent and moderator variables 
Variable  N Mean Standard Deviation 
Approach 
M-B 40 65.214  18.517  
M-S 42 50.840  14.217 
Cognitive Style 
FD 40 55.330  16.846 
FI 41 62.732  17.813 
Gender 
Male 42 58.474  18.808 
Female  40 57.132  16.320 
Note:   N denotes the number of students. 
H02: There is no significant difference between students’ The Field-Independent group compared to The Field-
Dependent group who are using the multimedia instruction approach in their achievement score (as 
measured by the post-test minus the pre-test). 
The data in Table 1.4 indicated that the field-independent students’ achievement mean score was higher than the 
field-dependent students’ achievement mean score (FD mean = 55.330, FI mean = 62.732).  However, as displayed 
in Table 1.3, there was no significant difference in the achievement mean score between the field-dependent 
students and field-independent students (F = 3.386, p =0.075), the hypothesis was accepted. 
H03: There is no significant difference between students’ The Field-Independent group compared to the Field-
Dependent group who used the multimedia instruction approach in their achievement score. 
As a result, the third hypothesis was accepted because the field-independent students did not show a significant 
difference in their achievement score compared to the field-dependent students who used the multimedia instruction 
approach. 
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H04: There is no significant difference between male students’ compared to the female students’ using the 
multimedia instruction approach in their achievement score. 
As shown in Table 1.4, the male students’ achievement mean score was higher when compared to the female 
students’ achievement mean score (male mean = 58.474, female mean = 57.132).  However, Table 1.3 indicated that 
the achievement mean score of the male students was not significantly higher than the achievement mean score of 
the female students (F = 0.664, p = 0.423).  Hence, the fourth hypothesis was accepted since the male students did 
not show a significant difference in their achievement score compared to the female students who used the 
multimedia approach. 
b. IMMS Score Analysis for Independent and Moderator Variables
H05:  There is no significant difference between students’ who are using the M-B Instruction approach compared to 
the students’ who are using the Multimedia M-S approach in their IMMS score. 
Table 1.5: ANOVA of IMMS Scores for Multimedia Approaches and Moderator Variables 
Source      Sum Square df         Mean F-value   p-value 
               Square 
Approach 
(M-B/M-S) 347.901                    1                      347.901         6.544        0.012* 
Cognitive Style 
(FD/FI) 326.174                    1                      326.174         6.321        0.016* 
Gender 
(Male/Female)  1084.605        1                      1084.605      20.036       0.000* 
Note: * denotes significance at p<0.05 level. 
Table 1.6: Mean scores and standard deviations of achievement score for independent and moderator variables 
Variable  N Mean Standard Deviation 
Approach 
M-B 40 126.644  1.167 
M-S 42 122.813  1.364 
Cognitive Style 
FD 40 124.299  1.225 
FI 41 125.593  1.313 
Gender 
Male 42 126.364  1.361 
Female  40 121.314  1.171 
Note:   N denotes the number of students. 
As presented in Table 1.5, there was a significant difference in the IMMS mean score between the students using the 
M-B and M-S approaches (F = 6.544, p = 0.012).  The descriptive analysis in Table 1.6 displays that the students 
using the M-B approach were significantly more motivated than the students using the M-S approach (M-B mean = 
126.644, M-S mean = 122.813).  As a result, the fifth hypothesis of this study was rejected since the students using 
the M-B approach showed a significant difference in their IMMS score compared to the students using the M-S 
approach. 
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H06: There is no significant difference between students’ The field-independent group compared to the field-
dependent group who used the multimedia instruction approach in their IMMS score. 
As shown in Table 1.6, the field-independent students’ IMMS score was higher than the field-dependent students’ 
IMMS score (FD mean = 124.299, FI mean = 125.593).  Table 1.5 reveals that the field-independent students were 
significantly more motivated compared to the field-dependent students (F = 6.321, p = 0.0016).  Therefore, the sixth 
hypothesis was also rejected since the field-independent students showed a significant difference in the IMMS score 
as compared to the field-dependent students using the multimedia instruction approach. 
H07: There is no significant difference between male students’ compared to the female students’ who are using 
the multimedia instruction approach in their IMMS score. 
As drawn from Table 1.6, the male students’ IMMS score was higher than the female students’ IMMS score (male 
mean = 126.364, female mean = 121.314).  Table 1.5 indicates that the male students were significantly more 
motivated than the female students using the multimedia approach (F = 20.036, p = 0.000).  Hence, the seventh 
hypothesis was rejected as the male students exhibited a significant difference in the IMMS score as compared to the 
female students using the multimedia instruction approach. 
7. Summary 
Data collected from the students’ perspective, concluded that the use of the multimedia interactive courseware for 
the learning of history promotes student motivation, learning style, quality of teaching and overcome the time 
constraint factor.  Thus a change in school culture is warranted whereby traditional teaching and learning practices 
are transformed into technology based practices especially with the use of multimedia materials.  Educators  have to 
move fast and be open minded in learning new things in line with the evolving technology especially in using 
computer aided teaching and learning.   Gring [4] reported that researches that were carried out in primary and 
secondary schools support the use of computer in education. The use of  ICT in education has been gaining interest.   
Computer can takes the role of a tutor interacting with the student.  Hence the use of this courseware is seen as 
mean to overcome problems that pose a challenge to history teachers.  The courseware is believed to help teachers 
conduct effective, interesting and fun lesson that increases student motivation.  The courseware can also guide future 
researchers to develop a more robust and quality courseware. 
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